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<S4) tT "" 0fth "^ Mi »° 1 f~ .rsaofc e^^.™™. devl „ 

*■■<« "rgxnic etednAnntaesCM.ee device .stag the same 
(57) (Absttatt) 

fM*«] To provide , for m ^ dccffollmtoesce „ ce dovke ^ cjui 

efficiently, emit bright light, is hastily deteriorated, and has high rehabyjty, and an 
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t— «J A matoial, for an ^ ^.^^ ^ 

by general formula [1} below. 15 Shown 

Gcf icraJ Formula [I] 
CFormula l) 



/ » .N-A-N 



f Formula 2] 
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(Scope of Claim fox Patent] 

(Claim 1 ] A material, for an organic electroluminescence device, which is shown 
by general formula ( I J. 
General Formula [1] 

[Formula l] 

,N-A-f 



(where A and X'-X 4 axe each independently a (substituted) C6-C20 aiylcne group; Y 1 - 
Y 4 are each independently an organic group shown by general formula [2]). 
General Formula [2] 
[Formula 2} 




(where R-R are hydrogen atom, a (substituted) alkyi group, a (substituted) aryl group 
or cyano group, or R ' and R 2 or R 3 and R* can form a linked triple bond; Z fa a 
(substituted) aryl group; a, b, c, and d are each 0, 1 , or 2; a is 0 or 1). 

lOaim 2] A material for an organic clecfcrolunrinescence device according to claim 
1, wherein 'A' is a (substituted) C10-C20 condensed arylene group. 

(Claim 3 J A material for an organic electroluminescence device according to claim 
1 or 2, wherein the material is a luminous material for the device 

(Claim 4) An organic electroluminescence device having, between a pair of 
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electrode, a luminous layer or a plurality of organic thin film containing a luminous 
layer, wherein at least one layer contains) a material for an organic 
electroluminescence device according to claim 1, 2 or 3. 
tOaim 5 j A material for an organic electroluminescence device according to claim 

4, wherein a layer containing an aromatic tertiary amine derivative and/or 
Phthalocyanine derivative is formed between a luminous layer and an anode. 

I Claim 6) A materia! for an organic electrolnroinasccnce device according to claim 

5. wherein the aromatic tertiary amine derivative is a compound shown by general 
formula [3] below. 

General Formula [3 J 

[Formula 3 J 

B 4 B 1 

\ / 
N-G-N 

B 3 B 2 

(where B», B J , B\ and B 4 arc each independently a (substituted) C6-C20 aryl group; G 
is a (substituted) arylene group). 

(Claim 7] A material for an organic electroluminescence device according to claim 
4, 5 or d. wherein a layer containing a metal complex compound or nitrogen-containing 
frve-membered ring derivative is formed between a luminous layer and an anode. 

IClaimS] A material for an organic electroluminescence device according to claim 
4, 5, 6 ox 7, wherein the metal complex compound is a compound shown by general 
formula [4] below. 

General Formula [4] 
[Formula 4] 
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Q 1 
\ 

Ga-L 
Q 2 

(where Q 1 and q ! are each . 

a {substituted) hydroxybenzoguijioline derivative; L is a hgand such as halogen atom, a 

-^^^OROcish^ato^,^^,^^ a 

OGaQ 3 (Q 4 ) CQ 3 and Q« arc the same as Q- and Q>». 
(Detailed Description of the Invention) 
(0001 J 

(Technical Fidd of the Invention] 

The present mention relates to a lu minotts Serial for an organic 

lununous device having high brightness. 
(0002] 
[Prior Art] 

-a™* * 8 eoera, an EL consists of a , uminous ^ aBd . pafr 
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and the energy level comes back to the valence electron band from the conducive band, 
excess energy is released as the light. 
[0003) 

A conventional organic EL device required a higher drive voltage, and luminous 
brightness and luminous efficiency were lower than an inorganic EL device. In addition, 
properties of the conventional organic EL device are rapidly deteriorated, and it was not 
practically used. Recently, an organic EL device was reported which was prepared by 
laminating thin films which contains an organic compound which has a high 
fluorescence quantum efficiency and lurninesces at a low voltage of 10 V orsmaUer, 
and attracts attention (Applied Physics Leners SI, 913, 1987). The method describe in 
the paper gives bright green luminescence by using a metal chelate complex in the 
luminous layer and using an anune-based compound in the positive holc-implanting 
layer. The brightness is several 1,000 cdW at a direct current voltage of 6-7 V. ThI 
maximal luminous efficiency is 1.51 xn/W. The device has properties near those for 
practical use. 

[0004] 

Although the luminous strength of the organic EL device has been so far improved 
by improving the constitution, the device does not have sufficient luminous brightness 
yet. In addition, the device has only poor stability when used repeatedly, which is a big 
problem. This was because a metal chelate complex (e. g . tris (S^ydroxyquioolmate) 
aiunxinnm co mp , ex ) is chemically unstable in elcctrolutninescencc, has poor adhesiou 
to the cathode, and is seriously deteriorated by luminescence for a short time. Because 
of the abovc-mendoned reasons, it is desired to develop a lupous material, which has 
an excellent luminous ability and high durability for developing an organic EL device 
that has nigh luminous brightness, high luminous efficiency, and excellent stability 
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when used repeatedly. 
(00051 

(Problems whfc,, byea6on ( 

1. ^-*^^ olli5<oprovideailorgMjcELdevic 
^** a r^^ the applicants /bond thai an organic EL device which was prepared by using 

(0006] 

[Mean for Solving the Problem] 

d~.ee, whach is shown by general formula flj. 

(0007] 
General Formula f 1] 

(Formula 5] 



(0008] 



Gen end Formula f 2] 
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(Formula 6] 




[0010] 

(Wheie * KRA m hydro * cn aton >- a (^bstituted) alkyl group, a (substituted) aryl group 
or cyano group, orR 1 and R* or R 3 and R 4 can form a linked triple bond; Z is a 
(substinited) aryl group; a. b, c, and d are each 0, 1, or 2; n is 0 or 1). 

Coon J 

Further, the present invention is related to a material for an organic 
electrototnincscence device according to claim 1, wherein W is a (substituted) CIO- 
C20 condensed arylene group. 
[0012] 

Further, the present invention is related to a material for an organic 
electroluminescence device according to claim I or 2. wherein the material is a 
luminous material for the device. 
[0013J 

Further, the present invention is related to an organic electroluminescence device 
having, between a pair of electrode, a luminous layer or a plurality of organic thin film 
containing a luminoos layer, wherein at least one layer contains) a material for an 
organic electroluminescence device according to claim 1, 2 or 3. 
{0014] 

Further, the present invention is related to a material for an organic 
electroluminescence device according to claim 4, wherein a layer containing an 
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alumin us layer and an anode. 
C0015J 

*«her, the presem invention isrefcuedtoa material for an organic 

^vacive is a compound shown by geaeral ^ p] bdow 
General Formula (3J 
(Formula 7 J 

B 1 

N-G-n 
B 3 B 2 

« a {substituted) arylene group). 
[0016] 

»— i pieseot invention is related to a material for an organic 

^n^ e ^„.^^^ flvM ^^^ ij 

fcraied between atamnous layer and ao anode. 
(0017) 

<«. Frese* invenson is „ . ^ fc „ ^ 

electroluminescence device wording ,„ 4 , , , ' 

„ g 5. 6 or 7, wherein the mcW compfc, 

""Pound „, , eoa^ound shown bv gcoHal fomnl)a [4) ^ 

G^cral Formula [4] 
[Formula 8] 
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Ga-L 
Q 2 



a (subsumed) hydroxybejtzoquinoline derivative; L fa a Iigand such as halogen atom, 
(s^a^^,,,^^^^ ^ - 

^Embodiments of the Invention J 
{0018] 

A, X.. X>. X' aad X« io ,He co mpound ^ fcy ^ 
" 7^^ P. ^^^napht^e^p 

ammanc nng such as naphthalene smin 

fln _ ^ group, anOuylenc group, phenanthrylene g^ip 

[00193 

General Formula [5J 
[Formala 9] 

— Ar 1 — D^Ar 2 - 



or 
a 
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f0020j 

General Formula [6] 
[Formula 10) 

D 2 

[0021] 

Ar> Ar>. Ar 3 , aod Ar* shown by general formulas (5) arf m are indepe^touiy a 
(subbed) „C20 ^ ^p sueh as phe n y,e„e ^p. biph „ yktc ^ 

fluent group, py^y,^ ^nr, ^ ^ D', D* ,„d D> „e . 

^bond^,^^^^^^.^^^^^^ 

groups consisting of 1 -50 atoin(s) selected from C, N, H, O and S. 
(0022J 

R'. R\ R J , and in the compound ^ by ^ ^ ^ 

mveution ate each independently nyd^ ^ ^ ^ ^ 

Csub^, aty, ^s OTCymogroup ^ ^ 

^P.^^.^Wnuryl^p,^,^ ,,„^ ylsro „ p 

^ ^ ^ ^ . pteMxybenzyleroup • 

-•^.ylben^ group, -meOrylphenylbe^, g^np, 

tn.^.^.^^^^^^^^^^^ / 
n«h,.phe»y, group, ^-mefty.p^, ^ ^ ^ ^ 
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"■4epen.ta.Uy 0. 1. OT * „ is ind^,,.,,,,,, „ „ , 
(0023] 

formula R' R* R 3 orR 4 „ * group and aryl group shown by 

* . ic , k , or R as wcB as alkoxv Erom> „ m 

[0024] 

Representative co^^ showfl , y ^ ^ 
showninTablel butthe™^ ♦ • ^present .nvention are 

f 0025 J compounds. 

(Table 2 J 
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(SI J 
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Co 03 1 J 
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f O 035J 
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■J 
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(0037] 



compouods. A our the ^ ^ 
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(0043) 



to the compound sh wn by een^i *x . 

general formula f4l i n the r«— . • 

- ~> a hjidroxyquiDoLn ^ ^ K J, ^ ^ * Q 

hv , Das 8 h ydn>xyqui n line, 8- 

7 gronp, (nitrogen atom^omainin^ a™i « 

(0044J tfescnbed m general formula (2J. 

Table 3 below frustrates represent 

representatives. ^ * not Bb ** to these 



(0045J 
(Table 3J 
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B 4 
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8 2 8 4 
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foosi] 



H- contend !howo by genaal formrti „, „ fc prKen , jnvraifoo ^ 
'^ence ,„ a «,« and has an ^ e lKrrotamulescencepropaty ^ 

together. 



[0OS2] 



The organic EL device is a device that was obtain u ', - 

1031 obfcuned by fonzung a Iay«- of o rganic 

b OT 1111,6 between anode and cathode. A monoiayered-type organic EL device 

.n^^^ino^^^^p^^^^^^ 
^o I e 1 ^^ TOe ^^^ c ^ M ^ mj ^ in ^ 

-^^o^a^^,^^^^^^ 

M nole-topinn^ 

•-*nn».» %fctahl-wr (POaitjvelioIe 
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implantability, positive hole transportability, electron implaatabflity, and electron 
transportability, so that the compound can be used for a luminous layer as a luminous 
material. 
IOOS3] 

For the luminous layer, if necessary, known luminous material^), doping rnatcriaj(s), 
positive hole-implanting material( s ), and electron-implanting material(s) can be used in 
addition to the compound shown by general formula fij. Making an organic EL device 
have multilayered structure can prevent the reduction of the brightness and life caused 
by quenching. If necessary, a combination of a luminous material, a doping material, a 
positive hole-implanting material, and an electron-implanting material can be used. In 
addition, the luminous brightness and luminous efficiency can be enhanced and/or red 
or blue luminescence can also be obtained by selecting a doping material. In addition, 
each of a positive hole-implanting layer, a luminous layer, and an efcctroa-implanting 
layer can consist of two or more layers. In that case, in the case of the positive hole- 
implanting feyer, the layer into which positive holes are implanted from the electrode is 
called 'positive hole-implanting layer*, and the layer that receives positive holes from 
the positive hole-implanting layer and transports positive holes to the luminous layer is 
called 'positive hole-transporting layer'. Similarly, in the case of the eteetron- 
implanting layer, the layer into which electrons are implanted from the electrode is 
called 'electron-implanting layer-, and the layer that receives electrons from the 
dectron-implanting layer and transports electrons to the luminous layer is called 
•dectron-trarisporting layer'. Each of these layers is selected for use considering factors 
such as energy level of material, thermostability, and adhesion to an organic layer or 
metal electrode. 
(0054] 
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Luminous materials and doping materials which can be used for a luminous layer 
together with the compound shown by general formula [1] include anthracene, 
naphthalene, phenanthrene, pyrene, tetracene, coronene, chrysene, fluorescein, perylene, 
phthaloperylene, perynone, phthaloperynone, napthaloperynone, diphenylbutadiene, 
tetapbenylbutadienc, cumarin, oxadiazple, aldazine, bisbenzoxazolin, bisstyryJ, 
pyrazine, cycJopentadiene, crinoline metal complex, armnoquinoliac metal complex, 
benzoquinoline metal complex, inune, diphcnylethylene, vi„y] anthraccne> 
diaminocarbazole, pyran, thiopycan, polymethine, melocyanine, imidaroJe^helated 
oxinoid compounds, quinacridone, rablen, fluorescent dyes, and the like, but are not 
limited to these. 
(0055) 

For a positive hole-implanting material, compounds are used which have an ability 
of transporting positive holes, an effect of implanting positive holes from the anode, an 
excellent effect of implanting positive holes to a luminous layer or luminous material, 
an ability of preventing the transfer of excitons^hich were formed in the luminous 
layer to an electron-implanting layer or elec^implanting material, and excellent 
abilities of forming a dun film. Such compounds include phthalocyauiac derivatives, 
naphthalocyanine derivatives, porphyrin derivatives, oxazole, oxadiazole. triple, 
imidazole, imidazole, imidazoline, pyrazolin, pyrazolone, tetrahydroinuda^le, 
oxazole, oxadiazole, hydrazone, acymydraxon^polyarylalkane, stilbene, butadiene, 
benzidine-type triphenylamine, srvrylamine^vpe triphenylamine, dzamine-type 
triphenylamine, derivatives thereof, polymers such as polyvmylcarba^e, polysilane, 
and dectroconductive polymers, and the like, bat are not limited to these. 
[0Q56] 

Among positive hole-implanting materials Out can be used m the organic EL device 
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according ,o the present invention, raorceffective positive hole-implanting materia* 
are aromatic tertiary amine derivatives shown by general formula f3] or phthalocya^ 
derivative. The aromatic tertiary amine derivatives include triphenylarnine, 
rtto l»y^e. to luvraM P henyIarnine,N^^ . 
biphcnyl-4,4'-diamine, ^^^(A-n^ylpbenyl).^ '-phenyt-M'-diajnme, 
N^^VN'-C^methylphenylMJ '-biphenyl-4,4 '-diamine, N,N^diphe ny l-N,N'- 
dmaphtbyl-l.r-biphenyl^KJiamine, N^MmethylphenyO-N^T^n-batylpbe^l). 
phena.threne-^lO-diamine. N.^is(4wii^, Uyfan ^ pl ^ v0 ^ ph ^^ e ^ 
and the like, oligomers and polymers having a skeleton of these aromatic tertiary 
amines, and the like, bat are not limited to these compounds. 
[0057] 

The phtha]ocyanine (Pc) derivatives include H^Pc, CoPc, CoPc, NiPc, ZoPc, PdPc 
FePc, MnPc, ClAlPc. ClGaPc, CUnPc, ClSnPc. CWc, (HOMlPc, (HO)GaPc! VOPc 
TiOPc, MoOPc, GaPc-O-GaPc, and the lilcc, and uaphchalocyar^ derivatives, a.dthl 
like, but are not limited to these compounds. 
(0058] 

for electron-implanting materials, eompoonds are used which have an ability of 
transporting electrons, an effect of implanting positive botes from the cathode, and an 
excellent effect of implanting electrons ro a luminous layer or luminous materia!, and 
an excellent ability of preventing the transfer of excitons formed in the luminous layer 
to a positive hole-implanting layer and forming a thin film. Ihe compounds include 
fluorenone, a^thraquinodimetfaanc, d^henoquinone, thiopyranoxide. oxazole, 
oxamazole, triazole, imidazole, r^enetetracaxboxyiic acid, fluoreaylidenemethane, 
aothr^uinodirnethanc, anthronc, and the like, and derivatives of these compounds, but 
are not limited to these compounds. In addition, it is possible to sensitize the organic 
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EL devic by adding an electron-receiving material to the electron-implanting material 
and/ r adding an lectron-donating material to the electron-implanting material. 
[0059) 

More effective electron-implanting materials for the organic EL device according to 
the present invention are metal complex compounds or nitrogen-containing five- 
membered ring derivatives. The metal complex compounds include 8- 
hydzoxyqninolinate lithium, bis (8-hydroxyqniiioIinate) zinc, bis (8- 
hydxoxyquinolinate) copper, bis (8-hydroxyquinolinatc) manganese, tris (8- 
hydroxyquinolinate) aluminum, tris (2-methyl-8-hydroxyquinolinateJ aluminum, tris (8- 
hydroxyqoinolinate) gallium, bis (10-hy<iroxyben2o[h3quinoluiate) beryllium, bis (IO- 
hydroxybenzo[h]qiiii,olinate) zinc, bis (2-methyl-8-quinolinaie) chlorogallium, bis (2- 
methyl-8-qninolinate) (o-cresolate) gallium, bis (2-methyl-8-quinolinate) (1- 
naphtbolatc) aluminum, bis (2-metfayl-8-quinolioate) (2-naphtholate) gallium, and the 
like, but are not limited to these compounds. The mtrogea-containing fivc-membercd 
ring derivatives are preferably oxazole, thiazole, oxadiazole, thiadiazolc, ortriazole 
derivatives, such as 2,5-bis ( 1 -phenyl)- 1 ,3,4-oxazolc, dimetfayl POPOP, 2^5-bis (1- 
phenyl)-1^4-ibiazole > 2^-bis (l-phenyD-lA^xadiazole, 2-(4'-i»t-butylphenyD-5- 
(^-biphenyl) 1^,4-oxadiazole, 2,5-bis (l-naphth y l>l, 3 ,4-oxadJaa,le. 1,4-bis [2-(5- 
phenyloxadiazoiyl)] benzene, 1,4-bis [2-(5-pheuyloxadiazoIyl)-4-r £ rr-butyIb e a Ze nel 2- 
(4'-te7X4nirylphenyl^5-(4»-biphenyl)-l,3.4^dia Z ole, 2>bis (l-naphthyD-i^ 
tbiadiazole, 1,4-bis [2-<5-pb^yltliiadia2oIypjDenzeiiev 2-(4'-fert-lmtylpIienyl)-5-(4-_ 
biphenyi)-13,4-triazoIc, 2^-bis (l-naphthyI)-l^,4-triazole, 1,4-bis £2-(3- 
phenyltriazolyl) Jbenzene, and the like, but are not limited to these compounds. 
[0060] 

For the organic EL device according to the present invention, at least one material 
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u is possible to p rovid< , a pron^,, . , ^ 

protecnaf. Ia>cr on the surface of the organic EL device 

ILt " ^ of "* **- -*» — — » 

atmosphere, and so od. ^' 
[0061 J 

For eleciroconductive materials used for the an «A. 
. . W ^ anode lD <"Ba»ic EL device, materiaJs 

having a woric function larger than 4 eV ^ « «*enaJs 

larger than 4 eV are surtable such as carton, al.minura. 

vanadium, iron, cobalt, nickel, tungsten, silver , • 

- „ t gsren, salver, g old> p]atulUai> palladj 

alloy of these materials, metal oxides such as tin ^ . .. ' 

suca as tin oxide and mdium oxide used for rro 

pCvpvrroh, F or e^c^ „ ^ 

tke like, and alloys 0 f meteJs ^ «™,and 

^ ' ^ DOt ro The alloys include 

to these Thereof each alloy is appropriately selected de-odfa, „ 

T0062J 

It is desirable that at least one aM~ 

least one s^ of the organic EL device is sufficiently 
transparent in the luminous w»v»>i«. n »«. 

nous wavelength range toperxnit efficiently Inning, and 
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that the substrat is also transparent. In addition, it is desirable that the substrate is 
transparent. A transparent electrode is set so as to give predetermined transparency by a 
method such as vapor deposition and spattering using the above-mentioned 
electroconductive material. It is desirable that the electrode of the luminous plane has a 
light transmittal of 10% or higher. Any substrate can be used as loag as it has 
sufficient mechanical strength, heat resistance, and transparency such as glass substrate 
and transparent resin film made of a polymer such as polyethylene, ethylene^! 
acetate copolymer, ethylcne-vinyl alcohol copolymer, polypropylene, polystyrene, poly 
(methyl methacrylate), poly (vinyl chloride), poly (vinyl alcohol* poly (vinyl butyral), 
nylon, poly (ether ether ketone), polysulfone, poly (ether solfone), tetrafluoroethylene- 
pemuoroalkyl vinyl ether copolymer, polyvinyl fluoride), tetrafluoroethylene^thyjene 
copolymer, tetrafluoroethylene-hexaflnoropropylene copolymer, 
polychlorotrilluoroethylene, PoIy(vinylidene fluorid^ 
polyurethane, polyhnide, polycmerimide, polyimide, and polypropylene. 
[0063] 

Each layer of the organic EL device related to the present invention can be formed by 
either the dry fflm-making method such as vacuum deposition, spattering, plasma, and 
ion plating, or the wet film-making method such as spin coating, cupping, and flow 
coating. Although there is no strict limitation concerning the film thickness, it is 
recommended to set an appropriate film thickness. If me film is too thick, it requires a 
large application voltage to obtain a predetermined output, so that me efficiency 
becomes bad. If me film is too thin, a pinhole and the like can be generated, so mat 
sufficient luminescence brightness is not obtained even if the electric field is applied. 
-1^ normal film rhickness is preferably between 5 nm and 10 m, more preferably 
between 10 nm and 0.2 m. 
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or 



(0064] 

In the case of the wet filmmaking method, a film is formed by dissolving 
dispersing a materia] for forming each film in an appropriate solvent such as cthanol, 
chloroform, tetrahydrofuran, and dioxane. In addition, for any organic thinfDm layer, 
to improve a filmmaking property and/or preventing the formation of a pinhole, an 
appropriate resin or additive can be used. The resin includes insulating xesir, such as 
polystyrene, polycarbonate. #1, polyester, polyauride, polyurethare, pdysalW, poly 
(methyl methacrylate), poly (methyl acrylate), and cellulose, and copolymer of these, 
photcconductive resin such as poly-N-vinylcarbazole and polysilaoe.and 
electrocoaductive resin such as porythiophene and polypyrrole. The additive includes 
antioxidant, UV-absorbing agent, plasticizcr. and so on. 
[00653 

As described above, properties of an organic EL device ^ch as luminous efficiency 
and luminous brightness can be improved by using a compound according to the 
present invention for the luminous layer of the organic EL device in combination with a 
specific positive hole-implaotiog layer or electmn-implanting layer, m addition, this 
device is very stable against heat and current, gives luminous brightness, which can be 
practically used at a low drive voltage, and could permit reducing the deterioration, 
which has been a big problem so far. 
[0066] 

The organic EL device according to the present invention can be used as a flat panel 
display and planar phosphor for the television on the wall, a light scarce for copier, 
printer, liquid crystal display, and meter, displaying plate, marker lamp, and the like, 
and has a very high industrial value. 
[00671 
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-eH* accord to tne present ^ _ bc ^ ^ ^ ^ 

device, solar battery, image sensor, and so on. g 
. f006*8] 

tensbodiinencs ] 

The present invention is described below usine th* f«if • „ 
deaa thC foflow »2 Bcanaples in more 

Example 1 

Onto a washed glass plate having an ITO electrode, a solution of thecooipouDd 

a ratio of 10; I was coaled to form an ^ec*!^ ^ « 

organic EL device. The ohfn " ~^~^**^«"» --••»., 

fi* 0 ^ EL device. The obtained devieegaveniminescenceof J30 cdfin'atacSrect 

of 0.93 WW. • Mdalun>u " u "*6oieacy 
[0069] 

■2 



a ratio of 101 was co,^, ^gma^eauni and^a, 

10. 1 was coated to form an elecfcode having a of, SO an, to give an 

organic EL device The luminous layer was denosiW ■ 

iayer was deposited in a vacuum at 10* Terr with ti*. 
ternperaruie of the substrate being zoom ternn^ -n. 

^ m tem P cratore - The obtained device gave 
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2,200 cd/m 2 , and a luminous efficiency of 0.75 l«/W. 
[0070) 
Example 3 

Onto a w^ed ^ plate haviag an fTO 4^ , ^ of ^ „ ^ 
*— I. W I < . « u. chtaide ^ w fom . 

»av iDg a tfci^ of 50 DHL Then, che coo.po.nd ^ „ TaMe 3O,. I0 > was 

of 5,400 cdta*. and , Jun^ ef6rfBlcy rf , 3 ^ 

C0071J 

Example 4 

^-*-*-*.«, BB(ltalitl--ii-(( ^ 

shown in Table 1(16) was vncun.^^ to form , ^ ^ ^ 

of 50 no, ^ „_ »^ aW * Tabk 3( B-3, « 

EL device. The positive hole-iinplaittiag layer and loniinoBs layer wen deposited in , 
ob^d devices. ^ lnmtaesceDce of 4 , 0 ^ a , a diect cumM ^ ^ ^ v 
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•he highest brightness of 10,000 cM>. and a « uminotts efficiency Qf ^ 
fO072) 

Examples 5-51 

o n . ^^ pbtehavilgaiiIroelearodeieac[i<tf 

each of the iuminous materials was vacuum^^osited to fbnn a luniuotis layer having 

^^^^^^^^^^^^^^ 
Torrwith fc offc ^ _ 

obtaued device^n*^,,.-^. v*. „ lMninOTS 

— . a. aoJtecte^ vo^eo, SV. All tbe highest brfght^ „ TOloo0o 
or h^, A dcvic* combh)ing , ^ " 

an- aa ^.^^ ^ ^ by 8araJ fonnu]a w ^ ^ ' 
excellent properties. 
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(0073J 
[Tabic 4] 



Bt&bodJmcau n?j<xrioo Luminescent S«t«n ^5^^ SLS^I^L-. _ 

a <a-j o rSi Jf 2: 4800 4iooo » « 

»» lA-16, f«, ISZal 1222 4 1000 J.' | 

IT (A-*13>. 52 Hi * AO ° 4SOOO I f 

IB <A-13> til J" ■l 11411 OIOO0 . 3 S 

a* CA-iS> JaoJ tn'lll l' no 'isooo alls 

fa <A-i 3> 'If; g- J ii * toooo 2 1 

** <A-|a} tali tS t'i 8 *»00 78000 an 

*o <A-'a> tail fS'lil 8500 atooo a S 

■ » «*-»»> Ms! 2:j ? f*°2 «eooo £ » 

(A- 1 g) <2S> ;Jf i J; ?i 00 oaoou T i 

8T f A -13> C8) %-Vl J 222 B1 °00 io. s 

** <A-!3> iff? iSl, 1 *} f|»° 9900O r% 

<« <A-i3> <S; ifll?? *222 r «°oo 8.5 

CA-13> <gj /I-fii ^22° 4«000 s.i* 

jo 9 ar.'S «i frfl HI S: ! 
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(0074J 
Example 52 

—»-'-»*-»"*.- no aec*** ^ ^ 

~ ^ CCmP °" d (B -" ) " - — —- - „ 

an organic EL device. The ^ ^ ^ ^ ^ ^ 

o^, ^ ^ ^ „ m oOQ ^ ^ ^ ]u 

efficiency of 13.8 lm/W. ' * 

[0075] 
Example 53 

tluckncss of 5 nm was placcd 

" ^wectrodeand compound CA-13). The 
obtained device gave luminescence of 10,000 cd/in' at a din~ . 

31 a airect cuncar voltage of 5V 

the highest brightness of 99 000 cd/m 2 a „.» ~ ,, - 
C0076J ^wucoTta ,anda lunanous efficiency of 10.2 ha/W. 

Example 54 

-*-- .^^^^^^ . 13) ^ 
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luminescence f 3,500 cd/m 2 at a 

, V vwm « a direct cmrent voltage of SV k* u 

77.000 cd/m* and a lu mi »„ ~ ■ ^ brightne " «>f 

, aod a luminous efficiency of S 8 lm/W 

[0077} 

Examples 56-©4 

measured a* » lous brightness were 

"casurea at a dzrect current voltage of 5V aii* u- 

s« Djectxve lununous colors could be obtained. 
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[0O78J 
fTable 5] 
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[0080] 
[Tabic 6) 



se . / C _«:; «200 10O00O »o i 

*° <C-I> 77 °° 8BOOO o' £ 

K grg IP UiSS fj 



■ lw * * (Ja^O 



78000 T# " 
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(0081 J 



luminous brightness anrf • " , , maxima] 

^ a " d aaautoaS ^^ns efficiency. & addltion Ju . ^ 
cmiitine red ln«.i« UOn ' Iu ««nous devices 

^ lQmme5CenCe ° r bl " e ^ence could be obtained by add 
~* B .«.*- ta « BBOrbi . elu<niDescence teae ^*** ad *« 
*BI«^ ^ or^rfT i con *Pound shown by 
f 00g2 j * S reen » ^ yellow luminescence. 

An organic EL device according frt 

Mlng to P«*nt invention is provided fW~,w 

[0083] PirPmDg tte device aurf so on. 

(Effects of the Invention] 

The organic EL devices prepared by using c^n icEl ^ • 

g "game EL dcv,ce materials accordino ^ 
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